Abstract: We examine spatially asymptotic states of symmetric solutions to ∆u−grad W (u) = 0, u : R n → R n constructed by Alikakos and Fusco. Here W is equivariant under a finite reflection group and has n + 1 nondegenerate minima. Passing to the limit as x → ∞ in certain directions gives lower dimensional solutions with symmetry. We also prove the existence of solutions to three-fold symmetric elliptic systems in R 2 which have six-fold symmetry, asymptotically approaching each of the three minima of the potential as |x| → ∞ in two antipodal sectors of angle π/3. This is joint work with N. Alikakos, G. Fusco, and P. Smyrnelis.
recent results on the incompressible models are also given, including the global existence and the partially regular solutions.
Semi-classical limits of ground states of a nonlinear Dirac equation
Yanheng Ding Academy of Mathematics and Systems Sciences, Chinese Academy of Science, Beijing, China Email: dingyh@math.ac.cn Abstract: We study the semi-classical states of the following nonlinear Dirac equation
α k ∂ k w + aβw + V (x)w = W (x)g(|w|)w for x ∈ R 3 where the nonlinearity is of superlinear and subcritical growth as |w| → ∞. The Dirac operator is unbounded from below and above so the associate energy functional is strongly indefinite. We develop an argument to establish the existence of least energy solutions for small. We also describe the concentration phenomena of the solutions as → 0.
Monotone traveling waves for delayed Lotka-Volterra competition systems
Jian Fang York University, Toronto, Canada and Harbin Institute of Technology Harbin, China Email: jfang@mun.ca Abstract: Consider the following reaction diffusion Lotka-Volterra competition system with intraspecific delay τ 1 and interspecific delay τ 2 u t − u xx = u[1 − u(t − τ 1 , x) − a 1 v(t − τ 2 , x)] v t − dv xx = rv[1 − v(t − τ 1 , x) − a 2 u(t − τ 2 , x)].
The interspecific delay generally does not change the dynamics too much but the intraspecific delay considerably does. When τ 1 = 0, the system is order-preserved and we obtain the existence of bistable traveling wave solutions connecting two semi-trivial states. When τ 2 = 0, the system generally is not order-preserved for large τ 1 . In such a case, we obtain a necessary and sufficient condition (i.e., the critical size of delay τ 1 ) for the existence of monostable traveling wave solutions connecting the extinction state to the coexistence state, and prove that such solutions are monotone and unique (up to translation). This talk is based on joint works with Dr. Jianhong Wu.
Quenching behavior for a singular predator-prey model
Jong-Sheng Guo Department of Mathematics, Tamkang University, New Taipei City 25137, Taiwan Email: jsguo@mail.tku.edu.tw
Abstract: We study the quenching behavior for a system of two reaction-diffusion equations arising in the modelling of the spatio-temporal interaction of prey and predator populations in fragile environment. We first provide some sufficient conditions on the initial data to have finite time quenching. Then we classify the initial data to distinguish type I quenching and type II quenching, by introducing a delicate energy functional along with the help of some a priori estimates. Finally, we present some results on the quenching set. It can be a singleton, the whole domain, or a compact subset of the domain. This is a joint work with Arnaud Ducrot from Bordeaux, France.
Positive solution for quasilinear systems with critical growth
Yuxia Guo Tsinghua Univerity, Beijing, China Email: yguo@math.tsinghua.edu.cn Abstract: In this paper, we consider the following system:
where Ω ⊂ R N (N ≥ 3) is a smooth bounded domain. α, β, λ, µ > 1 are parameters with
. By using the perturbation method, we proved the existence of positive solutions for problem (P ). Indeed, the method we are using in this paper can be applied to the more general quasilinear system.
An Application of Maslov Index to the Stability Analysis for Standing Pulses
Xijun Hu Shandong University, Jinan, China Email: xjhu@sdu.edu.cn Abstract: We consider the reaction-diffusion system with skew-gradient structure. In such a system, a standing pulse can be identified with a homoclinic orbit of a Hamiltonian system. With the aid of Maslov index, we give a number of stability criteria for standing pulse solutions in FitzHugh-Nagumo system as well as skew-gradient systems. Moreover, some related properties to the Evans function will be illustrated. This is based on joint works with Prof. Chao-Nien Chen.
9. Nonlinear dynamic and pattern bifurcations in a model for spatial patterns in young mussel beds Zhen Jin, Guiquan Sun China North University, Taiyuan, Shanxi, China Email: gquansun@yahoo.com.cn Abstract: Young mussel beds on soft sediments can display large-scale regular spatial patterns. This phenomenon can be explained relatively simply by a reactiondiffusionadvection (RDA) model of the interaction between algae and mussel, which includes the diffusive spread of mussel and the advection of algae. We present a detailed analysis of pattern formation in this RDA model. We derived the conditions for differential-flow instability that cause the formation of spatial patterns, and then systematically investigated how these patterns depend on model parameters. We also present a detailed study of the patterned solutions in the full nonlinear model, using numerical bifurcation analysis of the ordinary differential equations, which were obtained from the RDA model. We show that spatial patterns occur for a wide range of algal concentrations, even when algal concentration is much lower than the prediction by linear analysis in the RDA model. That is to say, spatial patterns result from the interaction of nonlinear terms. Moreover, patterns with different wavelength, amplitude and movement speed may coexist. The results obtained are consistent with the previous observation that self-organization allows mussels to persist with algal concentrations that would not permit survival of mussels in a homogeneous bed.
Spreading speeds for integro-difference systems
Yuhua Li Shanxi University, Taiyuan, Shanxi, China Email: yhli@sxu.edu.cn Abstract: We study the following Kirchhoff problem
where N 3, and a, b are positive constants, λ 0 is a parameter. The existence of positive solutions to the above Kirchhoff type problem on R N is proved by using variational methods, and the new result does not require usual compactness conditions. A cut-off functional and a Pohozaev type identity are utilized to obtain the bounded Palais-Smale sequences. This is joint work with Fuyi Li and Junping Shi.
Xing Liang University of Science and Technology of China, Hefei, Anhui, China Email: xliang@ustc.edu.cn Abstract: In this talk, I will show some results on the principal eigenvalues of the noncompact operators and its applications for the spreading speeds for integro-difference systems.
Recent Progress on Gradient System of Phase Transition
Fanghua Lin New York University, New York, New York, USA Email: linf@cims.nyu.edu Abstract: Gradient system of phase transition has been studied over the past 35+ years by numerous authors. Many fascinating and important mathematical results and ideas have been also developed around this particular topic. Almost exclusively, these works are dealing with the case that phases being described by single-tons or a connected manifold. Phases transition problems with higher dimensional multiple components of phases can be used to model much complex physical phenomena, and mathematically more challenging. Here I shall describe some recent joint works with Xingbin Pan and Changyou Wang on phase transition problems with higher dimensional potential wells (phases).
Sharp Weyl-type formulas of the spectral functions for biharmonic Steklov eigenvalues
Genqian Liu Department of Mathematics, Beijing Institute of Technology, Beijing, China Email: liugqz@bit.edu.cn Abstract: Let Ω be a bounded domain with C 2 -smooth boundary in an n-dimensional oriented Riemannian manifold. It is well known that for the biharmonic equation ∆ 2 u = 0 in Ω with the condition u = 0 on ∂Ω, there exists an infinite set u k of biharmonic functions in Ω with positive eigenvalues λ k satisfying ∆u k + λ k ∂u ∂ν = 0 on ∂Ω. In this talk, by a new method we establish the Weyl-type asymptotic formula for the counting function of the biharmonic Steklov eigenvalues λ k . Furthermore, by explicitly calculating the principal symbols of pseudodifferential operators and by applying Hömander's spectral function theorem, we also obtain the Weyl-type asymptotic formulas with sharp remainder estimates in a smooth bounded domain.
14. Influence of the boundary geometry on the interface motion in a band domain Bendong Lou Tongji University, Shanghai, China Email: blou@tongji.edu.cn Abstract:We study a curvature flow equation in a band domain with (almost) periodic undulating boundaries. First we give the definition and prove the existence of (almost) periodic traveling waves, then we study how the average speed of the (almost) periodic traveling wave depends on the geometry of the domain boundaries. More specifically, we consider the homogenization problem as the period of the boundary undulation tends to zero, and determine the homogenization limit of the average speed of traveling waves. Quite surprisingly, this homogenized speed depends only on the maximum opening angle of the domain boundary and no other geometrical features are relevant. Our analysis also shows that the boundary undulation always lowers the speed of traveling waves, at least when the boundary bumps are small enough. This is a joint work with H. Matano and K.I. Nakamura.
Propagating terrace in 1D diffusion equations and reversed blow-up profiles in nonlinear heat equations
Hiroshi Matano University of Tokyo, Tokyo, Japan Email: matano@ms.u-tokyo.ac.jp Abstract: In this talk, I will discuss two problems of different nature in which the so-called "intersection-number argument" plays a key role in classifying the solution profiles.
The first problem is concerned with the front propagation in one-dimensional diffusion equations of the form
where f is a smooth function satisfying f (x + L, u) ≡ f (x, u). We consider a large class of nonlinearities f including multistable ones. Our analysis reveals some new dynamics where the asymptotic profile of the solution is not characterized by a single front, but by a layer of several fronts traveling at different speeds, which we call a "propagating terrace". This is joint work with Thomas Giletti and Arnaud Ducrot.
The second problem is concerned with blow-up in nonlinear heat equations of the form
where N ≥ 3 and p > p S := N +2 N −2 (Sobolev supercritical). We assume that the solution is radially symmetric. It is well known that solutions may blow up in finite time if p > 1. Furthermore, if p > p S , there are cases in which solutions can be continued beyond the blow-up time in a certain weak sense. Such a case is called incomplete blow-up. In the case of incomplete blow-up, one can think of blow-up profiles as t T and as t T , where T denotes the blow-up time. The former has been well studied by using the rescaled energy functional (backward-rescaling for t < T ). However, little was known for the latter, due mainly to the lack of good Lyapunov functional for the forward rescaling (t > T ). What needs to be shown is the existence of the limit of a rescaled solution as s → −∞ (which corresponds to t T in the normal coordinates). In this lecture I will show how to prove the existence of this limit by using the intersection number argument.
Recent results on some shallow water equations
Chunlai Mu Chongqing University, Chongqing, China Email: chunlaimu@yahoo.com.cn Abstract: In this talk, we shall introduce some recent progress on some shallow water equations. First of all, we consider a higher order shallow water equation, and obtain the local well-posedness of solutions for the Cauchy problem in Sobolev space. Under some assumptions, the existence and uniqueness of the global solutions is established. Based some conditions, we also prove the development of singularities in finite time for the solutions and the weak solution for the equation. Secondly, a new model containing both the famous Camassa-Holm and Novikov equation is improved. We also establish the local well-posedness in a range of the Besov spaces and the precise blow-up scenario. Moreover, we prove that peakon solutions to the equation are global weak solutions. Finally, the continuation of solutions to the generalized Camassa-Holm equation beyond wave breaking is considered. A continuous semigroup of global conservative and dissipative solutions are obtained. We show that the solutions are conservative, in the sense that the total energy equals to a constant, for almost every time, while the solutions are dissipative, energy loss occurs through wave breaking.
Segregated and Synchronized Vector Solutions for Nonlinear Schrödinger Systems
Shuangjie Peng Central China Normal University Wuhan, China Email: sjpeng@mail.ccnu.edu.cn Abstract: In this talk, I talk the following nonlinear Schrödinger system in R 3
where P (r) and Q(r) are positive radial potentials, µ > 0, ν > 0 and β ∈ R a coupling constant. This type of system arises in particular in models in Bose-Einstein condensates theory. We examine the effect of the nonlinear coupling to the solution structure. In the repulsive case we construct an unbounded sequence of non-radial positive vector solutions of segregated type and in the attractive case we construct an unbounded sequence of non-radial positive vector solutions of synchronized type. Depending upon the system being repulsive or attractive our results exhibit distinct characteristic features of vector solutions. This is a joint work with Professor Zhiqiang Wang.
A perturbation method up to boundary for Poisson equations
Guji Tian Wuhan Institute of Physics and Mathematics, Chinese Academy of Science Wuhan, China Email: tianguji@wipm.ac.cn Abstract: We adapt the perturbation method developed by Xu-Jia Wang up to boundary and prove a log-Lipschitz estimate for gradient of solutions to the Possion equation when the boundary value is in C 1,1 class. When the boundary value is in C 2,α class, we show that the perturbation method can provide a united one to prove the Schauder estimates up to the boundary when the nonhomogeneous term f (x) is Dini continuous, Holder continuous and Lipschitz continuous. Also all of our results are local.
Exponential Stability of Large-Amplitude Traveling Fronts for Quasi-linear Relaxation Systems with Diffusion
Lina Wang Center for PDE, East China Normal University Shanghai, China Email: wanglina147@126.com Abstract: In this talk, we study the stability of traveling front solutions for 2 × 2 quasilinear relaxation systems with small diffusion rate. By applying geometric singular perturbation method, special Evans function estimates, detailed spectral analysis and C 0 semigroup theories, we prove that all the non-degenerate waves for semi-linear relaxation systems are locally exponentially stable in some exponentially weighted spaces. We also obtain the linear exponential stability of the non-degenerate waves for quasi-linear relaxation systems, where the wave strengths can be large. 
Effective Boundary Conditions Resulting from Anisotropic and Optimally Aligned Coatings
Xuefeng Wang Tulane University, New Orleans, USA Email: xdw@tulane.edu Abstract: Of concern is a thermally conducting body insulated by a thin anisotropically conducting coating. The coating is optimally aligned in the sense that the normal vector inside the coating is always an eigenvector of the thermal tensor. We study the effects of the coating by investigating the limiting behavior of solutions u of the heat equation with either Dirichlet or Neumann boundary condition imposed on the outer boundary of the coating, as the thickness of the coating shrinks to zero. In the two-dimensional case, we find the complete list of effective boundary conditions satisfied by the limit of u on the boundary of the uncoated body. This list contains not only the usual Dirichlet, Neumann and Robin boundary conditions, but also some new and even nonlocal ones involving the Dirichlet-toNeumann mapping, the Hilbert transformation and the Laplace-Beltrami operator. We also prove that u converges to its limit in various norms that include the L 2 , the Sobolev and the Hölder ones. During the course of this study, we establish a Schauder theory for the regularity of weak solutions of general second order parabolic equations near an interface where the transmission condition is satisfied. This is a joint of work with Xinfu Chen and Cody Pond.
Competing effects of attraction and repulsion in chemotaxis
Zhian Wang Department of Applied Mathematics, Hong Kong Polytechnic University, Hung Hom, Hong Kong Email: Zhi.An.Wang@inet.polyu.edu.hk Abstract: Most of past studies on chemotaxis models deal with attraction and repulsion separately. But in most biological processes (or experiments), the repulsive process usually follows the attractive process for balance in order to accomplish some biological objects. Hence an attraction and repulsion chemotaxis model will be more realistic than a sole attraction or repulsion chemotaxis model in this scenario. In this talk, we shall present the first mathematical results on an attraction-repulsion chemotaxis model and show the interplay of these two opposed biological processes. Some numerical simulations will be shown and various open questions will be presented.
Asymptotic Stability of Travelling Fronts with Algebraic Spacial Decay for Autocatalytic Reaction Systems
Yaping Wu Department of Mathematics, Capital Normal University Beijing, China Email: yaping_wu@hotmail.com Abstract: This is a joint work with Yi Li, University of Iowa and Wright State University. Consider the following autocatalytic chemical reaction system
For p ≥ 1, q ≥ 1 and d > 0, it is known that there exists a critical speed c * (p, q, d) such that for any c ≥ c * (p, q) there exist travelling front solutions (u(x − ct), v(x − ct)) connecting (0, 1) and (1, 0). For the cases p > 1 or q > 1, the travelling waves with noncritical speed decay algebraically in space at +∞ or −∞.
In this talk we shall be more interested in the asymptotic stability of the wave fronts with noncritical speeds and with algebraic spacial decay for p > 1 and q ≥ 1. We shall talk about our recent works on the linear and nonlinear asymptotic stability of the waves in some weighted spaces for the system when the diffusion rates are close, and we shall talk about our abstract results on the existence and analyticity of Evans function for the more general ODE systems with slow algebraic decaying coefficients.
On mixed-type equation and degeneracy
Zhouping Xin Chinese University of Hong Kong, Shatin, Hong Kong Email: zpxin@ims.cuhk.edu.hk Abstract: In this talk, I will discuss some recent progress on the existence of smooth transonic flows in a nozzle with variable sections. The flow will be governed by the well-known steady compressible full potential flow equation which is a degenerate elliptic-hyperbolic equation for such flows. We will discuss properties of smooth transonic flows in a de Laval nozzle and give the first general existence of such solutions with physically reasonable boundary conditions in the 2-dimensional space.
25. Regularity of solution for an elliptic-parabolic system arising from a microwave heating model Abstract: In this paper we study regularity of weak solution for an elliptic-parabolic system arising from the microwave heating model. One of the challenges is that the elliptic system is also degenerate. By exploiting the decomposition of functions and Morrey-John-NirenbergCampanato type of estimates, we are able to show that the solution is actually regular. Some applications are also presented in the paper.
Traveling water waves with compactly supported vorticity
Chongchun Zeng Georgia Institute of Technology Atlanta, Georgia, USA Email: zengch@math.gatech.edu Abstract: We consider the water wave problem -the free boundary problem of the Euler equation -and construct small traveling wave solutions with vorticity based on a bifurcation method. The vorticity of these solutions are supported in a small domain away from the water surface. This is a joint work with Jalal Shatah and Sam Walsh. 
When b(t) = b 0 (t+1) −β with b 0 > 0 and −1 < β < 1 and R N u i (x) dx > 0 (i = 0, 1), we show that the time-global solution of ( * ) does not exist provided that 1 < ρ ≤ ρ F (N ) := 1 + 2/N (Fujita exponent). On the other hand, when 
On Phase-Separation Model: Asymptotics and Qualitative Properties
Chunyi Zhao East China Normal University Shanghai, China Email: cyzhao@math.ecnu.edu.cn Abstract: Here we study bound state solutions of a class of two-component nonlinear elliptic systems with a large parameter tending to infinity. The large parameter giving strong intercomponent repulsion induces phase separation and forms segregated nodal domains divided by an interface. To see the profile of bound state solutions near the interface, we prove the uniform Lipschitz continuity of bound state solutions when the spatial dimension N = 1. Furthermore, we show the blow-up nonlinear elliptic system having unbounded solutions with symmetry and monotonicity. This is joint work with Henri Berestycki, Tai-Chia Lin and Juncheng Wei.
Fujita phenomena in coupled system of pseudo-parabolic equations
Sining Zheng Dalian University of Technology, Dalian, Liaoning, China Email: snzheng@dlut.edu.cn
Abstract: This talk deals with the Fujita phenomena occurring in a coupled system modeling heat conducting with dispersive and dissipative mechanisms in a two-component non-simple mixture. In particular, we determine the second critical exponent to characterize the critical space-decay rate of initial data in the co-existence region of global and non-global solutions. Moreover, we show the time-decay profiles for the global solutions. Although the above asymptotic properties of solutions are similar to those for general semilinear heat system, we have to use distinctive techniques to treat the influence from the additional viscosity terms of the highest order. To fix the non-global solutions, we exploit the test function method, in stead of the general Kaplan method for heat systems. To obtain the global solutions, we apply the L p -L q technique to establish some uniform L m time-decay estimates. Based on a suitable classification for the nonlinear parameters and the initial data, various L m time-decay estimates in the procedure enable us to arrive at the time-decay profiles of solutions to the system. It is mentioned that the general scaling method for parabolic problems heavily relies on regularizing effect to establish the compactness of approximating solutions, which cannot be realized here due to absence of the smooth effect in the present model.
A multidimensional free boundary problem modeling tumor growth
Fujun Zhou South China University of Technology Guangzhou, China Email: fujunzhou@yahoo.com.cn Abstract: In this talk, we study a multidimensional free boundary problem modeling the growth of tumors with fluid-like tissue. The model includes two diffusion equations describing the concentration of nutrients and inhibitors, and a Stokes equation for the fluid velocity and internal pressure. We make rigorous mathematical analysis for this free boundary problem and give its interesting biological implications.
C
1,α Regularity of weak solutions for a class of quasilinear elliptic equations Shulin Zhou Department of Mathematics, Peking University Beijing, China Email: szhou@math.pku.edu.cn Abstract: In this work we obtain the interior C 1,α regularity of weak solutions for a class of quasilinear elliptic equations, including the p-Laplace equation.
